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5^^!)7W mi&ZG-r 5 N A N DS©M»Tf% 
Iirof l flIT*E« K— tr > ^««c i: , 

gjEm i e>m i *«ffl*tt* K-e^wfcrtia&jfcS 
■rm i ©S2*is^m«i K-ifv^Mi. 

^»omflEN A NDM£«f£-r SiiiR h 7 ^i?* 9 CO y 

»j«*n*»ottE» i©si wkstob* K-ty/« 

* i 9 t fta«C:»j£3JifcJ|I 2 com l mW&PFHMi K 

[»#*2] ftCR 1 tWliP^t >*>i«T* 
•J, S&e»2iMffittN^*:'*/l'ffl"e*>Slt#«ie 

mm t lirens 2 com 1 w«£>TOMfe k- 1 1* 

fitC 

lfcfc*tF*i|^»C^3;h/CNAND*J«:*/fcU flfflB 
NANDMiSWFy^^iEgJti,, |BJ— tTCO^^y-fe/w 

huIES 1 com 1 *mM^*6#J K-tr>^««rtK»j** 
ix*»o»lrENANDJ»JS:fllJ«-rSJl«I«?>^*J3J: 

tfy^-y h^vv^^^coy-^ioitKKP-r^mis^^ 
miEm 1 com 1 mnm*vm K-t 

<X*»ofjEN A N D JiJ£«fi£-r ■Sgffi^WJ^K h7> 
S?* ^ co y — ^ mHSi5*3 J: U< f :/TlflBl055IiR h 9 V v 5 
* 9 co K >-m^95cO^-B«lEm i com 2 s»*s^*e«) 



$it75»o^Em i com i #m£^*£«5 k- v^rmmx. 

►J t^fi«lc^$*xfcm2comi3lcSS : FiKfeK-f 

[?i*«5] gfrEmig)t«MiiP^-r>-^/uM-c*> 

•J. tUEm2»mSrt:N^-^>'^/WS-r t S>52S*JS4E 
«<0 ^ajfc^SSttEtgi&B. 

[38*116] i5Emicom2 3)tmM^*efeK-fv^ 
s« t guEm 2 com i mwM^mm k- t* > vmm 1 1± 

isijiiaqftiftisit-ssttSii-cNANDyijtWiSu, tine 
nand^w b y ^^sessn, isi-^co^y-tr/w 

1- 7 * coy- h^^ilcoc- K^ic^j?g$tv-C/i 
5^^y7 W N ANDSco^agft^SSS 

ME* * y 7- W««(0^«:S«3EiB±(c^S*i5 

m 1 com l «II7Ktt K— e v^WK^: » 

fitiEm 1 com 1 iffttSi^ttyft K-f>^«*i*Jlc:»J«* 

ftA»o|WENANDW«:«ril-r*a9lh?vS?^*S3J: 

W^!) h7>v^^^coy— ^.ioir/ KW <e 

•rm i com 2 k- t* > 4 > 

«rEm 1 com i #«m^*6^ k— f^^wwrticjKrit* 
n*>ogrEm 1 com 2 tmricft k- brv^fwo^ 

m 1 ««a7Mtt K-trv^^wej: 9 tiiSSiSje^jESs 
tifcm 2 com 1 mmm^nm k- ty^sti, 
fitiEm 1 com 1 3?m^*fcfe K-t°>-^®«rt(c^* 
n^oHuEm 1 com 2 *mM^*6^ k- f> ym&nw- 

M'<9 - > Jg«rt Kt&Em 2 com 1 *«M^F*fife K— f 

•? t.ai<jFM$n^m2com2*m^T*6fe 

[l§*^8] sfrEmi^m^iiP^^^^M-cfo 
9, H5Em2afm^liN^+>'^/i'^-Cfc55i*«7E 
«co^*^5F»«ttE«^So 

[ts*3i9] t&Emi<om2i»ms^*6#»K-f 
«« 4 hu Em 2 co m 1 *f ms^fcefe K-f> i ii 

-aS£»fliiS^/i-f 18*^ 7 E«co##<$T«|H4Ett 
[iS^JllOj BfiENAND^J^W^i-Siil^h^v 

gjEm2cONS^feK-f>;/egi«li> WfrT*-** 
l^TV^-S SS 7 E^co #^fl:^ff fStt-EtglSR, 
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mtzm-rz** y h7^-^??r*u ss£^y h 
w-r s n a n d s^jaffcTS&teiae =jgg-e*> o 

[§S#>Sl 2] tftfe§#>2>*-£?Tj^W*y hy>i> 

[0 0 0 ll 
10 0 0 2] 

[!£&<D&'tff] EPROM, 7 7 *r y 3= 

hil/?Fn^A («TCHE) icj: 9 7B-f^ > 

[0 0 0 3) W-h^«.#.^P>, «S<i<0^^y F7^y 
*?*fl£?IJiC&^LTNAND?IJ*:«B£U 2lONA 

[0 0 0 4] — WiNAND^^J-^^?!) K*3 

mzOV, ^51SlNAND?ljyn y ? b'fa&i. 
y T WOfi.ffiiCJIimffi (fci^lf2 0V) SrSl 
^W*£3I, S^NAND^ijT'ns/^W^^ey h 
7a-f-f>/y- M^gStC^i^ 



[0 0 0 5] r-^O^n^Aifrfm, StR-f 

Z7-vmz.&tiiZixti*=eV b ? > i? * 9 -t£l^ 

(fc£;tlil 8 V) T'a^^Af^t ( 1 "f—Z) 
pt^ey h^^^^^^ScSix/tfy hi^«cov,.7'n 
VyJ^ZQit-r^Z (O-T-*) >^-y h7>-^?i ! 
^StvfeCs/ h^(C^rami£ (fctx.li8V) fcPPSD 

-rs. *r<o&jn, yn^-M-^tiiifcy-^y f?^ 

[0 0 0 6] mNANDi77 y-y^^^r V (C*JV> 
Til. 7^— *<0:/a^7A;fe < fcWg*£: FN (Fowler No 
rdheim) h V^SaftK «fc K> 'ft 1 WlVF^MZf-'y 

•-i-i?*^ o*«j 51^5*7- h-mzmmzMc**: 

y h7Vy^^-Si:f-^7'p ^S^tiSfc 

[0 0 0 7] bZ.%X. T»5H±IS«SSi LTIi. ± 
la^^^y^^-^^ytOftKC, MONOS (Metal-Oxid 
e-Nitride-Oxide-Semiconductor ) WMNOS (Meta 
1-Nitride-Oxide-Semiconductor ) §W S &>5„ MONO 

sM^MNoss^^ssittE^siiv f— HS« 

TSRWONOlS^ON^Qe^Jg^tg^iaSi U 

twc. 7o- ^-o-i/y— mj: 9 t<sm 

[0 0 0 8] ±ja«)MONOSffl*^»^»38ttE«Si 
V) #mtR9- KiSi:5 VSgrolE> 7" 

(if-*) p<^-y h5>^?**aEiRSix«ifcr 

>X.li3~4V) *Rl»D-rSo ^^m. 7 , n^7At 
-<#i§0^^y h7Vi?^^co^, «^»«®^>IC^ 

[0 0 0 9] 

[3SW*««*LJ: 5 irtiSli] iC^^ ±IE<OMO 

NosMnct'wFis^ttsati^gicfci/^-c, if^^k 

0. 1 8 u mVtftX-ftWR.WZtf 1 • 5Vgg(Ci5; 
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[0 0 10] — *^ ±i|U:NANDS77-7^^^ 
^Hs WTO^fiJSE^W-r^o "*-fttet>, NANDS 

tirctrfrftsfc** ^a^^£#ut-r-<£>^y 

SUE (fcUU8V) SrHUD-f 5&XdS£>fi. 

Hft*«l*. a^T5 1 2^ K o£fl N » 

it4 0 0 0*icft*fc», ±E*fH«E*«±-*-*» 
i*Ujfm> ^n^7^^^y h7^^<Z)t#V^S 

*7?<?mi&Yt. *IHtl£tft5fc»*BEtt*it5 

[0 0 12] ±iBL^ra«jSS:**U-C. 

A N DS7 7 y > a * * U <D«f L V if 7 J*ttt>K 

IEEE JOURNAL OF SOLID- 
STATE CIRCUITS, VOL. 30, NO. 
11, NOVEMBER 1 9 9 5 pll52-pl 
1 5 3lCj5l?<5£ft* ig5-Fig6 0 
[0 0 13] ±m LfcXjttJcBH^Sn^— ^^n^7 

^«SiifcNAND?l]S:7n-f>f>'^ii IT, 

17- KiK»cSiJPSttS^«JBE (fcirxif l 0 V) t<D 

[0014] B6tt, ±i£tfc-feyu7^-^ hMfticJ: 

9 NANDl77-7^^^ ; ey^f-^7 P n^7^^ 
[00 15] 06(ONANDa777*>i^ : eyil fi! 



i*^NAND?ij{cii:jijs«s$4x5^^y h^^^ 

BLa. B L bllf 5/ h&Sr^L, f^hiRBLa 
ICtt2ffl<Oiift h5>S?;**ST la-ST2a, to£ 
XJ4®(D*^ V h7>y^^MT 1 a-MT4 a ^iE^J 

L b ICtt 2 {gcOiltR h7^^^STlb-ST2b, 
*5J:tf4ffl0>>^y F7>y7^MT 1 b-MT4 b tf* 
ii:?tJ^fic$ix^NAND5»WSftjSStt-5 0 IRh7>^ 
^^^STl a-ST2 a*5<fctfST lb-ST2b(i 
Ztl^tl&tRy- h«SLl-SL2(C^^|»$il, 
~£fc*^V F7^^MT 1 a— MT4 a fcJlMT 
1 b-MT4 btt**l«X!7 — K&WL 1-WL4CJ: 

[00 16] m6<DNANDM75vi/~**: V 

|C*5V*T» !7— KiHWL 2£jg«LX\ MT2a^/n 

^7^?:iit^i (o^r— ^y h7>^^*e 
[0 0 17] *1\ a»y-msnKitHi«Evc 

C (3. 3V) , Sfty— MftS L 2l£»ifi«EEGND 
(0V) j&sH]Jd£*U ^n>/7A4:»ih-r-<^>^y h 
7>^^MT2 a&1fct$i£tltzlfv hmBL SL^mM 
1EEVCC (3. 3V) , ^n^^Af^^^y h7 
>y^^MT 2 b^ftttSiXfce'y hittBLbtwttifift 
JEGND (0V) #BH)DSix5o il«l7— Ki»W 

L2C7 P n^7AfffVpgm (f:^Ml8V) 
#3ttR!7 — KIWL 1 , WL3-WL4(:^ti£Vp 
ass (tzttLlil 0 V) ^RlJOSnSo 

[0018] ^o^*, a ^SiL^a^ey 

h^>-^^^VIT 2 a ^^iBEStL^NANDjijO^-^^ 

^»7n-f>fym^^, mu^^^^u 

®/£Vp a s s i^t^>^7^9 ^SICXV^ 7 

7>^n-IT 2 a— ^^n^7A^ih$jx 
5o —Jj> 7^ y^Ms-f^^^^y h7>v^^MT 1 
b 75Sg*£ $ ft 7t N A N D 9i <D * >*/!'6iHi£JfiWE G 
ND (0 V) dSSj^Sft, »R!7— KHJcBttDSlXfc^ 

n^^^miEvp gm^ifigia^ ^^-y h^>- 

^^MT2b^f-^7 J n^7^4$iX, 
v^2VS«(;45o 

[0019] (37 (a) - (b) ±i6Lfc-t:/U7^ 
HftfP*KM-t-5fca{>^)H-e*>9. H7 (a) l^ir 
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H7 (b) tt-t(D«ffi®BH"C*>5o 
[0 0 2 01 07 (a) JC^T. VCtt!7-Ki&WL 
( = > hn-/^- KCG) C^Of^lE^ VF(1^ 

ZtNANDHf-tV^tiS, C- onott^yFo- 

£n£/§ra^&, c- toxUf^sftjBgt, c 

Vch=Br 

[0 0 2 3] BrISTIS (2) ^"C*^$ix5 

tt*Hci9iI*-o. 8fI*{ct9:$t-5 0 

B r = C- ins/ (C- 
[0 0 2 5] irr^-C, /n^7^t;U7y-^F 
Bmc*5V^-Ctt, (1) ^(OVClt-T-<X(D9- Y%m 
^)DiEOiDl¥^ «h * 6 ^> -JK^ViN A N DS7 7 y 

Vc h = B r*Vp 
[0 0 2 71 l/:^ot, Br^O. 8, V p a s s = 

[0 0 2 8] ±SEL^-fe/U7^-^ h«jm-^^NAN 
DS77^^^*y^f-^7 P n^7A»mi 

[0029] ±u<o&mj£V(om-w:MW}m^L, s 

Co^T, MONOSSfc5VM*MNOSS!<a^S36tt 

[0 0 3 0] ^^5^ ±IHir/W7y-^ hHjf^^Hm 
"TSfcfticti:. t/V7y-^ hs&^B r £^f&Pg-?t> 
0. 6-0. 8t^^<t6^S>5o t;i/7y-^ 

hSfj^B r tflZWCbiXte^m&lt* NAND?iJ^-r> 
^tflrVchmiciH-W 1 .^ HBOfl-? 

F7^^nH2aCSLt^ 

s s 4riS<f5:^:J:^ft^^lfi:v c h£t>*> 
±rf J: 5 it5H60«-Cfl, h7V^ 
^MTlb, MT3 b-MT4 b^Lt^n^^A 

[0 0 3 1 ] NANDS77^/-^!i<7)f/^^« 
j^SC^T, t/U7^-^ hSS^B r &*£<&7£'fZ 

1t*>\zn % (2) «J:9y-VKKyfiftIStt*: 



JBl£^9«*:*L-CV^5 0 *3t. 07 (b) Scis^T. 
C- ins liSKStC- onoi h >^^K{tJSSS 

[0 0 2 1] 07 (b) 0««H»ici!K IzWf— 
^ Mbf^B*ONAND?iJ^'-ir>*^«ffiVc htt (1) 

[0 0 2 21 
[»1] 



* VC 

[0 0 2 4] 
[&2l 



(1) 



i n s 4- C- c h) — (2) 

'<*«ffi#3eett£tts. £ox, (i) a»fctf> 

(3) ^Jl^^Stl5o 

[0 0 2 6] 

[&3] 

ass •** ( 3 ) 

r w ^»asti5 p s s^/HUSc*) p 

< K3£ L4tt*ttf 4 h 4V\ 
[0 0 3 2] tz*>*K ±i*0>i 5f-P9^*E4»»&£ 
«<R«tftll 0 7 (a) lcH«**t«ffii/il£^9 
SL- dep^^ftot, ^^9h7^^^± 
t«S# h7>^^^oM^-Y>'^/Wt^BiT'<C< 4 9. 

SIR h 9 ^S?* 9 S T 1 a ttt^7^-7 hg]f£B#<DN 
ANDW^^A'WteV c h t fcTjy hilfc£<DT^£E& 

9 ST 2 a ISf^fC^Y^A-V chi: y-^tfiVS 

[0 0 3 3] ±M\^tz.W3iY : 7l>'is*9\C&rtZ>s*>^ 

a^*E»»*«:*<K*i-Si^«^«>6. L*>U Pi 
5F««»*«:*<»*i-*t. ft^;«iC- c 
h^t<45fc»i: (2) Si n/^7/-^ hSb^ 
B r t5 5 (£T UT> #altR;* V h y 9 l£*tTZ>7 

AND97 7^*>^^^ei;^^/<><^1Sit-e(^ ir/U7 

y-* h^^B r^iiR^^y h7>isx9&£&m 

[00 34] 08 (a) , (b) HLk*LfchV'--K*- 
NDS7 7'7'>^^^!1 <0"f/<^ *«if ^SfiB&lftfCTjvr 
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[0 0 3 5] 0 8 (a) IC33^T, MI4li^^y7W 
W^>\> (WELL) SSNsubSr, tSMi±±^y^ 
—x h%i&B r St^LT^S. i!t®8 (b) JC*5V>T 
(i. «$6li^^-yrWc0WELLiRSNs u b Sr. tfc 
telZMtil h7>iSx9(Om s ?--r V^/u(8|f Lm i nS:^ 
LTV»5. 

[0036] H18 (a) IC<fc -tr/l^T*— h$b^B 
r 5rft»lC5t{&-f 5fc*fC«:WE L LfiffiN s u b 

0» 08 <b) tCfcy, WELL8 
s u b&{g.<&fei-Z>tm&. h7^^©Sft 

[0 0 3 7] £fc, El 1 5We¥*Ox^W^*it(c*JV^ 

«) , 3tib>^mtm, 4li7n-T^y/y-l> 
1JI Botfly 5ttJHR|£ 
6 **y F7>^^»57- K**iJ:t«M? F7 
* oii^y- hi8£#l-|g 2 € g ©a? y y = v 

[0 0 3 8] El 1 5<O0iJiC:i3<^-CI4. EWCTp-f <fc 5 
(C, t^77*-^ hWm-B r Sr^{C5t(%-f-5fcie>(c:jl 

■tofcftic*-* y r wo*awfbtf«*fe*vcv*.5. 

[0 0 3 9] #|g^ttu *»*»**fflf«C«*-C*Snfc"b 
U h«IS©r-?7yf : EKWW7i' h**JS* 

fi<Os<ls?-X/u— 4Kih LT> *!)7 u--f 
[0 0 4 0] 

[RH***1-«fc«>©#«] lEB«li*lSt5fc 

m#a&i»m#<D-iui3 a xmm# v- v t x 

&&£vmtmiz.&jgt£ixxN AKDFi&mf&.L* mis 
NANDjijaw h y *;*iBg$*u i^-fTro^^-y-feyu 

2, ^ ^ y T U-C ®J£ & fT-f 5 N A N D 3!<0 ¥»tt: ; F#3S 

«aEE±wBfifc six** i roi i *ms^F*6^ K— tr> 



>«n&ft-r & i <om2mmm*m®> k— fcv^ti* 
t , Hfrfam i ©I i #m^^F^ k— e> ym&fticm 
fig $ ix^ofrie n a n d m zmf&-rz>m&. h7>i?xfi 

5 fc^fig^ix^o^iam l ©I l *fl^%« K-*V 
^IWSJ: o -bifta«fc^fiX$ixfc« 2 ©1 1 

[004 1] *^WI4, ^WlC^-^WT'n^ 

7^*J«tt5rH**«tffc>tt5^*y h7>-^^^ftl 
£fl?fi£U MbBNAND?iJ*W h y ^EBSiv [3- 

<o¥m-&?FWfti±ezm.m%ixhix. he>*J7W 

K- f V ^ffi^rt tc^fig S tt*»o DT 15 N A N D M ?:Sfig 
•TSatR. H5>-^^^*3«ttJ ? ^ ; ey h^v^^roy- 

^{ilOiSfil b7^i>^^(Dy—^mmU)oXXItrry bm 
W<om9l h?^*CKW v^ISSPW^husE^ 1 
m2^cmS^Fiis6^ K— KV^fWto^flK i t-SB^S 
<t e> «c^fi!c$4xA»ogfrfE^ j»mM^*6!fe 
K~tr>^*«J:9 t>W»«(c»riJSJxfcJ(l2 0|(|ii» 

[0 0 4 2] t^i:f-^C7o^ 

tr^UTlfy H(l*JJ:V»ifi»»c*«Sii-CNANDJ!l 
5r«fi£L, B«rlENAND?iJ*W h y j?^KS$ix, 13- 

icgigg^ix-c/is^^y r i"CS«%irt5NANDS! 

«tSro^#i*S«*ffi±fc^fig$4x5m l «>» l 
^*6^> K— b . mfcfZ l OS i ill^Mfe 

K- tr > (C^fig $ ix* >o Me N A N D W ^rfllfiK 

-t°>;/®«i, mmm i ©as i *«a^*6^ k- tr > 

^«*rttc»j*44i**o*rEJB 1 ©m 2 WtSTMtt K 
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*L*»oHtiiasii i com i mmm^&to v-vyrnmt. *> 

MSSSff 1 <»% 1 **ffl*tt* K-^v>/®« 

^iSo5p®/-«^->jKWF*n-tfi3Em 2 cog i aimsj'F 

*fi^) V- hT > ^ggi£ J: 9 t S < £ tv fcJB 2 cD|g 2 # 
[0 0 4 3] atf82NAND5lJ«r«fifc 

[0 0 4 4] *%^<ONANDM¥«^Tfil5Ettl21©^ 

W«s»*tFix5Pfi?*MWt (fSi<0PS'F*fi*K 

[0 0 4 5] *3BM<DNANDS*#*T»«tt 
IStgffi{BtwJ:ixtf, NAND?iJ£«^r5&ifci&<Wltf>iI 

M^F*fi^(c < t-5v>^^i7}f^5' h-ftvaA (f 2©P 

^*«) ttfifcflEfcRjeStL*. U:* ! ot, JB ION 
ANDM¥*«^#38ttialg3£B<k!> t5 5>lc-fe^77' 

v v 5 ;* ? £>$S^-*- l/*Mk fc*S.T-# 5, 
[0 0 4 6] *&^roNANDS#^&^*3iH± 
e*»«KJ:ixtf. NANDJiJSr«ES-r^iS^b7>^ 

a»*-»u«« (imopaTMMK-fcrv^tiw 



[oo4 7] K^^jyy-^ 
® « 1 1- * >vT&i$m$.±\z.wt. it h titznxs mmm -e 

0=Sifei^iCg|SE$tl,-CNAND?iJ^«^cU, filfENAN 

£E± <3 tev^mflESr^n-r^r £ (c£ !)f- 
[004 8] ±I5ro^:5|BJco^*«c^F»5St±sEti^S 

«\ wRWBMi:bzmm*&mb\*x. oNoKfcs 

-r-srirfcii?. emjaE-crom— m^ifim-iSt, 

•^^ihikww/'^ vtm^^^y 

[0 04 9] ±C©**W«> i l i *# 3 FI**ttE*aie« 

[0050] ±e©*RH<B¥i*f*:**«ttfc*SSH 
— Ki^WiS]^<7)!7— K^ico VW®EE4rSlSD-f -So -tv 

SO-C, jl^ir/ui:PI— !7— KI£<£>-tr/KD-r w * ^ 
[0 0 5 1] 
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[0 0 5 2] STla, ST2aftM 

h7>^?, MT 1 a ~MT 4 afi^^rV h7>i/X 
f^iX^tl^XiS*). BllliE16{C*-rNANDM 

[0 0 5 3] CWNANDS^^»^ttSStt^S 

«g3, h>-^/wK{bSl3±ic^j«$ix. y^y h^vi? 

7?MT 1 a -MT 4 a <Ofc7 c— f- ^ Y 

y-h*tt4±tc»j*S*ifcJilBI6IWJl5, j1S?1-7>- 
•^?STla, ST 2 a@*£(E> h>^^fCSS3 ±, 

Mu={c»ra«fei»)R5 ±ic»j*sn,fcy * y h y 

MT 1 a ~MT 4 a ©7- KUWL 1 a ~WL 4 a ( = 

ST2aroiRy-h^SLla, SL2aiWl2 

iMJWcSRhJ^^STla, ST2a*5<fc 
V***) b7>-i??-?MT 1 a ~MT 4 a coy—*** J; 
5KK>-«I (*l«Nffi^>fi*K-tr>^**) 
7, 3o<fcU\ 51Rh7>'i ? ^^STl a, S T 2 a <D y 

h-r^iiAB (S2<opST*ifeh-ty^si«) 

[0 0 5 4] 1212 (a) ~ (c) 14. HI 1 ©NANDI 
THI 2 £#J& fOREf 5. 

[0055] HJ2 (a) tc^-fi^ic. y^-yr 

<01ttbiZi&WtS. (fc t 1E16~1E17c m-3) 
KJfcjfcU hV*A-SMfcJK3*:fci:;tlil OnmW 

•^^MT 1 a-MT4 a»7-Ki»WL 1 a~WL4 
a*=J;t>*51t^h7>v;^^ST 1 a, S T 2 a WaitR^ 
-HSLla, SL2a%/£t^2f@ro#!)->y3 

[0 0 5 6] ifcfC. El 2 (b) IC^-fJ;?^ 
>-/7^STla, ST2afo'J;W ; ei) l-7y^? 

mt i a~MT4 acoy-^*3it/KW>mSii)J:»c^ 



Smfi^»^ffi"Ci8fi^ i E 1 9 c m-3m«tc/«c^ J; 

[0 0 5 7] 0 2 (c) fCjS^T, !Jlh7y^ 

K, fcijUfB (tfnW:*-^) *r 3 0 gmgcO&i&S 
1 E 1 8 cm-3|lgEf-> , < f-5.fc5i;X;*->&A 
U 7* 9 4rf*jrai^--& 0 ^co^liii^ON 

A N D S^(*^F*?^i±iEti^S£0 7° n -fer ;* 7 n - 1 IS] 

[oo 5 8] &>±®.w^tt£oiz. *mi<z>mi&T&m£ 

^5NANDM#*#^#BttSEt^EK.fcia.tf, NA 
NDM£*8j£r5i®#ih 7 ST 1 a, ST 2 a 

<DV — X&XXf K U"f >-«£&Sl5 7 «D3<-* rtZs^-T./V—Vi 

#-5I3Jb#k, iHRb^vv^yJs.fctfy^ey 

t£ 3fc<D N A N D S^#*^»%ttfEtg^g<D J: 5 (CiitR 

[0 0 5 9] g 2 HiSff?fg 
@3tt, ^BJf^^NANDM^*^»|gttSE«^ 

[0 0 6 0] **2 03*ltJeiBU:«SNANDffl*W«: 

7>i>^^STla, smroT^iDih'H'y 
hjy^? st 2 a ic&o-ctey-^&fWi (® 

a ia55TlfPT>T51il)l (*4h) »<&*lc»J«£ *V 

-6 C t : 

[00 6 1] *l2rojlffifii:«5NANDi 

[00 6 2] <:»2(03fel|[?KI8 tcJ: n«> ^jfei^iKl^ia 
Kh7 ^v 5 *. ^ w y — * sSiMsit* F^T ISttiiroil^ 

1^B#(C StRh^^^^^ioit^y^ey Yy>-is*iKD 

So 
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[0063] m3mmmm 

<Of<<< xm&<D9S 3 (0|tJ(IHBttSr«-riKB5WffiB|-C*> 
[0 0 6 4] CONANDM¥«»^F*i5!i±i2tg3SSO 

a>x7u«« (iiopi^aftK-^/ei«) 2. 

h7>^^MT 1 a -MT 4 a (^f:7P-f>f 

y^^MT 1 a-MT4 aCD!7— KiWL 1 a— WL 
4a (=*:✓ hn-;uy- h) *5 £ h 5 * * S 

TU, ST2aOlKy-hSSLl a, S L 2 a Sr 

/jrr8S2SBtD*y = hmi&6, pi>?^ 

S«2 rtCM^ilfcSR h 7>"^^ S T 1 a, ST 
2 a^XrJ^^V h7>"^^MT 1 a -MT4 a <0 V 

7 v I^h7^^STla, ST2a^<t 
h7^^MT 1 a-MT4 a^y-^i; 
K W VffiSfc/g 7 <D^<>^^/1— &5±<DlZ1tolZj&I& 

h7^^STla, ST2aj5j:(;^n7>'^ 
7^MT 1 a -MT 4 a <D>f— YWSkMWt^Z > D = ^ 
IWkttJcJ:ij»fiRSti51>->r K**- /u*-<-1M o. 

[0 0 6 5] 05 (a) - (c) 11, B40NANDS 

*Ci 5 Lta^tSo 
[0 0 6 6] 05 (a) lC^t<t5^ ^!)T 

W «tt 2 S ft 5 P S » * /HNJ£€:ft£'$fl:fttt 
Ofc#>M{£ffig[ (fcirxJi 1 E16-1E17 cm-3) 

v**MT 1 a-MT4 aO!7- K^WL 1 a-WL4 
a^iC;Mh7>^^^STla, S T 2 a CDjg^y 
-F^SLia, SL2a*4tS2SI0)#y'>y3 

N AND S*«l*^»*ttE«3Slt<0^o -fe: ^7n-<l: 



[0 0 6 7]ftC, 05 (b) K^-r ilifch^ 
y^^STla, ST2a^3j:W^!l h7>-^^ 
MT 1 a-MT4 a <D J — *%>&Xf K W >-«ffitt:«C® 

ffiS&O&fcAffi-Cfi** 5 1 E 1 9 c m-3SSi:<t<5 «t 
9l^t>aAt^o ^^S5S« h7>^^ ST 1 
a, ST2a^<t^^U h7>^^MTla-MT 
4 a^^v^-^/u— BSJh^fc»JCPS!^3f h^tya 

£ 3 O*fi*<0»»A*-C»*a* 1 E 1 8 c m-3SSi- 

Tla, ST2ai3iW i e5h7^?MTla^ 
MT 4 atf>y- =>IWk«i-J:fJ* 
-< K*a— A'*'*— 9—1 0£7&fi£-r£ o 
[0 0 6 8] 0 5 (c) |C*5V*-C* WJE^^y K 

-f tyaA[-i6 y — **3<fcu* kw ^^Si^i§iD 
*KJh-r*fc»^*^r^ h^ftyaAI8J:^v^I 

i:V-^WKW^»ll l£lE 1 9-1E2 
DS*3H*^IWBttE«3fi«<o^ o -t * y u - 1 mmv 
[0 0 6 9] »±t&WLfc«fc5fc. *JS3^*llDBttU: 

<tntf, aRb7^mw*9 h7^^?i: 

JtL-C, ^<V^^^-Kihco^i6^a«OPS^F*fi^«C 
-ftyaAi8i:<t5y-^i5J:U5KW y^SI^ 
ib^vManBtcy— ^ij^KW^tl 1 i*M 

[0070] MaMMMM 

0 9£.tf01 0l«Mil*J8Wi:«5NANDl#i| 
^-Tffil»»rffi0&tJ ?5 F®0-efe-5o rrtliMONOS 
10OA-A* fC:fcrt6#r®0-efc5 o 

[0071] 09 (c^-r x o \c % 5 i (a 

^^ey H^y^^^lCnMOSifflV^^TpSI 

^*/U-KikJR 5 3 , mffiW&m 5 4. iB4n m*£S<OJ|g 
»(Oby7Ttt{bB(5 5^«®S&gUKCA£fr2j£U S® 
*»JRCA*^««f*(c:J:9>^y F7y^^^tl 

«ffif*«JB5 4«4. »k^!» 3^«rfflv^5r id«*<, 
[0 0 7 2] 010 '<C7jk-t£ o \c s « &*coy F7 



(10) 



ftM¥^^ 0-209405 



^i/x?<Dy- hiss 6 tm$vf— hm&s 8. 59 

5 7C, «JHd«y-^»6 0iC»«L-CV^*. 
[0 0 7 3] El 11 (a) K*r*MBiaKfc:*<5 

»#ii*«pff*RW-r*. 011 (b) II, 01 1 

fe^o ^r-CIL NANDS^loOifit/V7K 

coiltRh^Vv^* 6 3. 6 4i:, If^h^^V^^f 

[0 0 7 4] »#5i*«FtCtt, SRt/l/6 2^«E$tl 
TV^fcTy Mft6 1S:0V, !7— K&6 6&1 OViL 
T ^ * > * 75- «j| f&mm C A ^SflE Sr ffi-f Z £ 
(cj:9*#5i^ ^aRt/K^!7- K»6 5Cli5 Vg 
«^«E«:BliD LT«tt36«:/hS < f 6 r £ tc£ 9 S£ 

[0 0 7 5] IRh7>^^6 30y-h 

««JCttm««JE. Wxtfl. 5Vfi*<D«EE«:Bl»l-i- 

ffto/j^-fc/MCjS^-CH:* try MR 6 7 M*.tfl. 

[0 0 7 6] irr^-C, ^^Ut;H^ 012 (a) . 

012 (b) (ct^-TJ: y-hi;g5 6tft^ 

^6 8BKO«»l6»RCAOS*i:, ft>^68^ 

[0 0 7 7] <b b^S(C^-^>^/U6 8?i>^n— 7^ 

hm®5 6tcBWDSixfe«JBE<o«*^»Jci Oft* 
5 0 8(«Jfe»IRCA^?iF*i:?SaJB^fl:<olt 
755 2 : lfiflE-Cfcixli, M®5 6M5 VSUfflLfc 

[OO78J011 (b) {Zm-f XotZ^ mvihyy-i' 
3«Ctt^-hmffi^l. 5 V. ty hJM(W>KU 

5 0 tto-c^y h7>^^^ff>^a;^ii7o 

-^-f>^i:ft9. 3. 3 vm&*'Z±%-1-ZZ£tfV 
[0 0 7 9] S£oT, -Y >fc hfiEESr^y bf&frh 



if* w£ a* try ^*faic«i££ftTv^ir 

[0 0 8 0] *JBfc»*ttONORS:*t«MONO S 
fflO^ffWRttEttttBJwOV^-CRWUfc^. ON 
Rt*t5MNO S£0^ttTOX&£ttSS<c3J9 

[0081] K5mmxm 

0®fcg<5£R0J!ir-5o 
[0 0 8 2] 013 (a) S#^(- 

V, 17— Kil6 6 6 £ 1 0V£ l-Cft^^Sd^a 
Jl*feltRCA^««S:«-rwi:tcJ:9»#atP. 
[0083] ik h ^63 coy- h«ffi{C^m 
sbse* i. 5va*o«ffi*HiiD-r5 0 

[0 0 8 4] ^aitRir fV<0 V — 9 ^il^-tr/UcOPi 

8£<D±/\'&>ft<D 17- b*m 6 5 (CIS 5 Vgft<B«EE*:SMra 

«|6 9. 7 Oi^O V^-T5 0 
[0 0 8 5] »4%ttJ&ffi£H«lC. Wh?^? 
6 3CI^-Mffii:i. 5V, tfyHW^KW^ 
tel. 5 vRiiDSix-ct^^ 

— h«ffi«c«EES:Pn*Di--5<!: t fcJ-^^i; h7>^^ 
7y^^lit7lt, ^^ey h7V^^^t^ 

[0 0 8 6] *7t. iltRir/U6 2-CiL WI»<0-fe/U3flS* 

[0087] -t/u-ett. 012 icTjk-rx o y 

- bmms 6irf^^;W6 8W^aJUfe»JRCAO« 

y- hm«5 6(cRi^D$ti/c^mo^s5>sij(w 

<tOft*^o ^I^LlS> siawcA^gt^ii^ 

^fiOtfc755 2 : 1-Cfefttf. </-bm®5 6{C5 VSWjQ 
tfc^:t5^ ft>^680tfiM3. 3Vi4 
0, h«ffi5 6fci ovHMraLfct-rsi:* ^-r^ 
^6 8 cDSfittt«J 6 . 6Vti5 0 1^1:013 
(b) td^-fo 

[0 0 8 8] SB4*lfi^ffi-Ctt:, ^*>'*frO>WBL& 
3. 3VS«*-eU^±#U/«c'^ofc<0-C, S^t;U6 
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2 £|p!— !7 — b'&±(D± /ls<D7* 4 — A*-?*! 

[0089] Cw-C, 014 (a) „ 014 (b) iZTjk 
NANDS^)Sa> iitt, y-^&il&KDir/u 

Rt^6 2 0Bo^yHmi(Dtyu7 1 i&* 
10 0 9 0] lRt/U6 2B^y- ^IM8iC*)*-fe/U7 

(b) , eh 4 (c) tc^-ri^t-, o y— 

V (014 (b) ) , MOi^OV (014 (c) ) 
[0 0 9 1] K±ttWLfc±9lc. *»lDMHcJ:;lx 
<. try hl(l«cHlliD-#**«EE*r«*J:0t>TH , 5ri* 

ttSOT, try hj»*isi^«jBE$ix-cv>e-fe>'^r>' 

Stt, *B^**SHI:fc*r*Bi:*S. 3»Riryu*> 

[0 0 9 2] *3llfe»ffiliONOJRS:*-r5MONOS" 
S(O^S|*^»J6ttEltaS««CoV^-CiaWLfcA*. ON 

[0 0 9 3] 

y7WO X AWta'TOft N A N D £¥iftftfFj»H£ 

EttKB* at* bbeew*— BBttfWcau try 

^ * y 7 W OKIiBW^S64MO NO S Sfc"5 

[01] *»WIC»5NANDa*»l» ; P*»ttElt* 
B<D7^<>T.*«j££>£ l «)JtlB»ttt:«-riBlS»raBB-e 

[02] Il W*16»tt«C«SN ANDS*aH*^lW8 



[03] *3BW«C«SNANDffl*8K*^*B8ttE«aS 

bojw 2 co^te^ffi*^-rffiK»rS0-e 

[0 4] *»W«C«5NANDa*W#^l»»ttE««E 

[0 5] *3<D|tlli»tt«C«5NANDa^W*^l»« 
tt E t§ m E o ^ n ir ^ 7 o - CO tR US & K W 1" 5 #> ^ 0 

[0 6] -fe/U^y— ^ M^ia9NANDl77^> 

— > 3 >-^r^-r0-Cfe5o 

[07] iryu^y-^ Mftf^S:RM-t-5fe»<oig-c*> 
9, (a) lit;U77-^ h»flsfl*tc#tt5:/n^5 A 
*SiLNAND3ajf*3<a l B<o* *V h7>is**%m^L 
/btO-C$>9. (b) Ht-tO#ffileIKH-Cfc6o 

[0 8] -fe/u^^-^ h8b*B r 0>lfeflfc&9ft h?:*^ 

[0 9] *J8W«c«SNANDffl*i»(*3F«B8ttEli* 

t(Df/^ ^^isom 4 con^«&^ 5 mmwmz 

[010] *^^Cf^NANDlf»^ff%ttlE® 

4r^-r^s0-e^5o 

[0 11] fB40*«DKJS(c«SNANDSS**(*^li 
«ttE«»«^yci-fe^7n--o«ISS:ttW-r5^:»0 

(a) (b) lTSi"Cfc^ 0 

[0 12] 1 4 ^»mc«f>6 N ANDS*W^i 
SgttEtf&HcD-tr/i^:/— * Hi^ttWt5fc»^ 

(a) #r®0. Xt5 (b) «fiB0KB|-e*>*. 

[01 3] I 5 OHWffil^S N ANDi¥*#^» 
»ttE*36BO^n-fe^7o--o*lSS:lftWrS^:»0 

(a) (b) ®f®0-Cfo5 o 

[0 14] I 5 N ANDS¥#^» 

RttEBaB^^n-fe^^o-OttWtSrttW-r^fcfeO 

(a) 0SS0, XtMb) * (c) tt»BH-e*>5. 

[01 5] Se*cONANDS77 7V'a^^y(Dr^ 

[??-^sftw] 

S L 1 -S L 2-5gtHy— hiSL WL 1 
KMU BLa, BLb-tTyMft, STla-ST2a 
, ST lb — ST 2b •••altR h^^i^^^, MT la 
-MT4a . MTlb -MT4b '-^^11 h y>is* 
^ Vp gm-T'n^^^tE, V p a s s 
EE, C- ono-3yho-/l/y-h/7n-f^y^ 
y-hB^IfflSi, C- tox»4^WtR« 
C- c h---^^>^^SP^S. C- ins— C- o 
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—visfwm , (12 



g (SiN) , 5 5-hy^»ftR. 5 6--y-hm 
ir/K 6 3. 6 4-I«h7>"^^, 6 5-#igiRir 



1] 



[08] 
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[015] 




